Pharmacological induction of hemeoxygenase-1 activity attenuates intracerebroventricular streptozotocin induced neurocognitive deficit and oxidative stress in rats.
Under conditions of oxidative stress associated with neurodegenerative disorders, alterations in hemeoxygenase-1 (HO-1) activity have been reported. In the present study we have investigated the role of HO-1 pathway in intracerebroventricular (ICV) streptozotocin (STZ) induced neurocognitive deficits and oxidative stress in rats. STZ was infused ICV bilaterally (3mg/Kg) on the alternate days in rats. Hemin was used as a pharmacological inducer of HO-1 activity and tin-protoporphyrin (SnPP) as HO-1 inhibitor. Hemin was administered with or without SnPP from day to 21 following 1st STZ infusion in rats. The cognitive functions were assessed by Morris water maze (MWM) and object recognition task (ORT) in rats. Biochemically, rat hippocampal and cortical brain homogenate was used to assess the levels of oxidative stress markers and acetylcholinesterase and HO-1 activity. Infusion of STZ caused significant elevation HO-1 activity on day 7 following 1st STZ infusion, however it was decreased on day 21, indicating its oxidative modification. Hemin caused significant elevation in HO-1 activity and attenuated STZ-induced oxidative stress. Moreover, hemin restored acetylcholinesterase activity and cognitive functions in STZ infused rats. Pre-administration of SnPP completely abrogated beneficial effects of hemin in STZ rats, indicating HO-1 dependency. The observed beneficial effects of hemin on spatial memory may be due to its ability to favorably modulate HO-1 pathway and antioxidant mechanisms.